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SECTION 1 
INTRODUCTION* 
Over the last twenty years there have been a number of studies 
carried out of agricultural supply response in New Zealand. 
The parameters estimated in these studies are an essential 
ingredient in a wide variety of policy and forecasting studies. One 
example of such work is the study currently being carried out at the 
O.E.C.D. (Organisation for Economic Co-operation and Development) to 
examine the medium term impacts of multilateral adjustments in 
agricultural protection policies. Of necessity these studies involve 
the simultaneous examination of changes in production, consumption and 
trade for a number of countries for a range of major agricultural 
commodities. The countries include the E.E.C., United States, Japan, 
other Western European countries, Canada, Australia and New Zealand. 
The O.E.C.D. has developed a framework with which to carry out 
the analysis. From New Zealand's perspective the major products 
involved include beef, wool, sheepmeats, dairy products and grain. 
These are generally exportable products as far as New Zealand is 
concerned. If protection in these products was reduced by importing 
regions, domestic prices around the world would be reduced because 
export supply functions from countries like New Zealand are elastic. 
The responsiveness of New Zealand's export supply in turn, depends upon 
the elasticities of New Zealand's domestic supply and demand. 
These are complex relationships that have important time, 
regional and quality dimensions. There are limits, however, to the 
extent to which these dimensions will be incorporated into the 
multi-country, multi product model. The analysis will explore the 
impacts of trade policy changes from a medium term perspective. For 
this reason, the review of past studies focuses on medium term supply 
response parameters. 
The approach being used by the O.E.C.D. adopts an overall 
perspective of the agricultural sector in each country involved. This 
aggregate view of the sector is still a partial equilibrium approach in 
that factor and product market relationships with the rest of the 
economy are not included in a detailed fashion. 
Nevertheless, the aggregate sector view does require that the 
supply response parameters are consistent in the sense that they 
,respect intermediate usage of agricultural products between sub-sectors 
within agriculture and that the total output supply response respects 
the supply response of primary factors. The first set of relationships 
is particularly important in countries where a high proportion of grain 
output is fed to livestock. The second is important where the 
availability of land and land sowing technology are major constraints 
in the medium term. 
* This study was financed by a grant from the Economics Division of 
the Ministry of Agriculture and Fisheries as part of their work 
for the O.E.C.D. Trade Mandate Study. 
1. 
2. 
MO$t previous supply respons.e studies in New Zealand have been 
done 9n co~modity lines and encompass a limited set of possible 
pr<:>ducts. In surveying this literature there is a concern that 
response parameters selected may be biased in relation to the s.ector 
wide model which underpins the O.E.C.D. framework. 
One approach that can be used to overcome this pr9blem is to 
select parameters from individual studies subject to overall sector 
restraints imposed by economic theory. Zeitsch (1985) has surveyed 
these restrictions on $upply elasticities. In the case of New Zealand, 
it is not appropriate to assume that the supply of farm land and land 
saving technology is fixed and so the homogeneity condition derived 
from Diewert (1974) is not used in this survey. Furthermore, grain 
production and feeding is not a major activity for dairy, beef and 
sheep production. 
The second section of this report and Appendix 1 consists of 
the review of selected past studies at the national level. The third 
section contains a selection of these parameters for medium term policy 
forecasting purposes. 
SECTION 2 
REVIEW OF LITERATURE 
2.1 Introduction 
response 
period. 
This section is devoted to comparing and contrasting 
studies for New Zealand agriculture in the post World 
Greater attention has been given to recent studies. 
supply 
War II 
More complete specifications of each model cited are given in 
Appendix 1 • 
. 2.2 Wool 
Three studies, Laing et ale (1983), Tweedie et ale (1980) and 
UNCTAD (1974) present New Zealand supply elasticities for wool. Laing 
et ale and UNCTAD present elasticites for total supply (i.e. both 
domestic and export), but Tweedie et ala have calculated elasticities 
for export supply only. Laing et ale used data for the years 1961 to 
1981 from the Meat and Wool Board's Economic Service (NZMWBES) and the 
Department of Statistics annual farm surveys. T,,,eedie et ala used 
Wool Board and Department of Statistics data (Honthly Abstract of 
Statistics) as its source of export and domestic data. The report used 
the years 1960 to 1978 as the study period. The UNCTAD report is a 
compilation of elasticities from various sources worldwide and does not 
provide information on the source of raw data. The study period for 
wool in the UNCTAD report is 1948 to 1963. 
Laing et ale and UNCTAD use simultaneous equation models, with 
the former using seemingly unrelated regression as the estimation 
technique. There is an information gap with the UNCTAD report and it 
could not be determined what type of estimation technique was used from 
the information given in the report. In the case of Laing et a1., the 
major explanatory variables were taken to be farmgate prices for wool, 
lamb, mutton, beef and milkfat; fertiliser price; market rate of 
interest and days of soil moisture deficit. Tweedie et a1. used 
relative rates of return between alternative export products (including 
products from industries other than agriculture), rates of return on 
export products relative to domestic costs, farm expenditures and 
weather conditions to determine export supply. It is not known what 
major explantory variables were used in the model presented by UNCTAD. 
All three studies present both short run and long run own price 
supply elasticities. In relation to long run elasticities, Laing et 
ale have allowed a ten year period for the model to reach equilibrium 
after being subjected to an exogenous shock; the Tweedie et ale model 
has taken the long run approximation after five years. Both Laing et 
ale and Tweedie et ala have calculated long run cross price 
elasticities with respect to lamb. Laing et ale have estimated cross 
price elasticities with respect to mutton, beef, dairy products, 
fertiliser and the market interest rate. 
2.2.1 Short Run Elasticities 
In all cases the short run (SR) effect on the 
wool an increase in the price of wool (1.0 per cent) 
3. 
production of 
is small and 
4. 
positive with the percentage increases being 0.05, 0.03, and 0.028, 
respectively for Laing et al., Tweedie etal., and UNCTAD (Table 1). 
Laing et ale also provide short run cross elasticities with respect to 
the price of lamb, mutton, beef, dairy products, fertiliser and the 
market rate of interest. All of these were perfectly inelastic 
(elasticity of 0.00) except for mutton which was inelastic at 0.05. 
2.2.2 Long Run Elasticities 
Estimates of elasticities from the three studies show greater 
variation over the long run (LR) than do the short run elasticities 
(Table 2). The estimates are 1.38, 0.33 and 0.718, respectively for 
Laing et al., Tweedie et ale and UNCTAD. The ten year period allowed 
for the model to equilibrate after the initial exogenous shock could be 
part of the reason for the more elastic result in the Laing et ale 
study. All results show the expected higher elasticity over the LR, 
although the Tweedie et ale result apppears to be fairly inelastic for 
a LR calculation. 
The cross price elasticities with respect to major inputs 
(fertilizer and capital) from Laing et ale are reported to be 
positive. A priori, one would expect these response parameters to be 
negative, particularly in the long run. (Table 2 reveals that this 
study provided positive input elasticities for all products with one 
exception (prime beef with respect to interest rates». Given the time 
and resources available for this project there is little that could be 
done to test alternative specifications. 
2.3 Mutton 
Court (1967), Laing et al., Reiger (1978), Tweedie et ale and 
UNCTAD all present elasticities for mutton. Court calulates both SR 
and LR own price elasticies using the 2SLS (two stage least squares) 
estimation technique in a lagged adjustment, simultaneous equation 
model. He also makes an estimate using ordinary least squares 
regression. Total supply data were derived from the numbers of animals 
sold to the meat freezing and preserving industry and meat prices were 
for the corresponding animal unit values. Like the UNCTAD report the 
Court time series data is fairly old, from 1946 to 1961. 
Reiger presents only LR elasticites for mutton. The time 
series involved is unknown. The major failing of the study is that it 
is an aggregated estimate of both New Zealand and Australian supply 
elastiCities, hence one should be careful in interpreting these results 
in the New Zealand context alone. 
Methodology details for the Laing et al., Tweedie et ale and 
UNCTAD studies are as described above. It should be noted that the 
Tweedie et ale elasticities are for 'sheepmeat', i.e. this calulation 
covers both mutton and lamb. 
2.3.1 Short Run Elasticities 
As expected all SR own price elasticities are inelastic. Three 
of the results, Court (2SLS), Court (OLS) and Tweedie et ale have 
negative elasticities most likely reflecting an increase in animals 
kept in stock in anticipation of increased future income. The negative 
coefficents may also reflect a failure to separate the effects of 
') . 
TABLE 1 
Survey of Short Run Supply Elasticities 
ELASTICITIES 
DEPENDENT VARIBLE DATA PRODUCTION 
& REFERENCE PERIOD DEFINITION Wool Lamb Mutton Beef Dairy Arable Sheep Cattle Fert. MIR(*) 
-------------------------------------------------------------------------------------------------------------------------
Wool: 
Laing et al. (1983) 1961/81 production 0.05 0.00 0.05 0.00 0.00 
Tweedie (1980) 1960/78 production(b) 0.03 
UNCTAD (1974) 1948/63 production 0.028 
Nutton: 
Court (1967) (c) 1946/61 production -0.25 
Court (1967) (d) 1946/61 production -0.45 
Laing et al. (1983) 1961/81 production 0.01 0.00 0.02 -0.04 0.00 
Tweedie (1980)(e) 1960/78 production(b) -0.50 
UNCTAD (1974) 1948/63 production -0.13 0.01 
Lamb: 
Court (1967) (c) 1946/61 production 0.09 
Court (1967) (d) 1946/61 production 0.05 
Laing et al. (1983) 1961/81 production 0.07 -0.06 0.00 0.00 0.00 
Sheep: 
Evans ( 1983) 1960/79 total nos. 
Laing et al. (1983) 1961/81 br. ewe nos. 0.03 0.00 -0.02 0.00 0.00 
Laing et al. 1961/81 total nos. 0.02 -0.01 -0.02 0.03 -0.04 
Prime Beef: 
Laing et al. (1983) 1961/81 production 0.00 -0.16 0.00 -0.06 0.00 
Manufactured Beef: 
Laing et al. (1983) 1961/81 production 0.00 -0.25 0.00 0.47 -0.17 
Total Beef: 
Court (1967) (c) 1946/61 production -0.54 
Court (1967) (d) 1946/61 production -0.30 
Laing et al. (1983) 1961/81 production 0.00 -0.20 0.00 0.19 -0.08 
Tweedie (1980) 1960i78 production(b) -0.06 
Beef Cattle: 
Evans (1983 ) 1960179 total nos. 
Laing et al. (1983) 1961/81 breed. cow nos. 0.00 0.00 0.00 -0.02 0.00 
Laing et a1- (1983) 1961/81 total nos. 0.00 0.00 0.00 0.01 0.00 
Dairy: 
Laing et al. (1983) 1961/81 prodllction(a) 0.00 0.00 0.00 0.00 0.04 
Tweedie (1980) 1960178 production(b) 0.41 
Dairy Cattle: 
Laing et al. (1983) 1961/81 milk cow nos. -0.09 0.00 0.00 0.04 0.10 
Arable: 
Rich et al. (1979) 1953176 wheat area -0.234 -0.590 
Guise (1968) 1945/65 wheat area 0.737 
(*) Market rate of interest 
(a) Total milkfat processed by dairy factories 
(b) Export supply 
(c) Using 2SLS 
(d) Using OLS 
(e) Product described as "sheepmeat" 
(f) Total milk 
0.104 0.078 
0.512 0.153 
0.828 
0.225(h) 
(g) Aggregate supply elasticities for New Zealand and Australia 
(h) Cross price elasticity with respect to small seed (clover and 
grass) price 
0.00 0.00 
0.00 0.00 
0.00 0.00 
-0.046 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
-0.141 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
6. 
TABLE 2 
Survey of Long Run Supply Elasticities 
ELASTICITIES 
DEPE~~ENT VARIBLE DATA PRODUCTION 
& REFERENCE PERIOD DEFINITION Wool Lamb Mutton Beef Dairy Arable Fert. MIR(*) 
--------------------------------------------------------------------------------------------------------------
Wool: 
Laing et e1. (1983) 1961/81 production 1.38 0.23 -0.11 -0.08 
tweedle (1980) 1960/78 production(b) 0.33 
UNCTAD (1974) 1948/63 production 0.718 1.133 
Mutton: 
Court (1967) (c) 1946/61 production -0.73 
Court ( 1967) (d) 1946/61 production -0.94 
Laing et al. (1983) 1961/81 production 0.80 0.20 -0.06 -0.13 
Reiger (1978)(g) production 0.20 0.20 
Tweedie (1980)( e) 1960/78 ptoduction(b) 0.12 
Lamb: 
Court (1967) (e) 1946/61 production 2.00 
Court (1967) (d) 1946/61 production 2.00 
Laing et al. (1983) 1961/81 production 1.28 0.18 -0.16 -0.12 
Sheep: 
Laing (1983) 1961/81 breed.ewe nos. 1.10 0.19 -0.16 -0.06 
Laing (1983) 1961/81 total nos. 1.10 0.16 -0.14 -0.03 
Prime Beef: 
Laing (1983) 1961/81 production -0.03 -0.14 -0.01 -0.02 
Manufactured B,.::!ef: 
Laing (1983 ) 1961/81 production -0.69 -1.28 0.12 2.71 
Total Beef: 
Court (1967) (e) 1946/61 production -1.00 
Court (1967) (d) 1946/61 production 0.16 
Laing et a1. (1983) 1961/81 production -0.35 -0.69 0.05 1.29 
Reiger (1978)(g) production -0.10 0.40 
Tweedie (1980) 1960/78 production 0.85 
Beef Cattle: 
Laing (1983) 1961/81 breed cow nos. -0.29 -1.04 O.ll 1.87 
Laing (1983) 1961/81 total nos. -0.29 -0.90 0.09 1.85 
Dairy: 
Laing et a1. (1983 ) 1961/81 production(a) 0.10 -0.01 0.00 0.04 
Reiger (1978) production(f) 
Tweedie (1980)(e) 1960/78 production 
Dairy Cattle: 
Laing (1983) 1961/81 milk cow nos. -0.19 0.00 0.00 0.08 
Arable: 
Rojko (1978) (g) wheat prod. 
ROjko (1978) (g) coarse grain prod. 
Guise (1968) 1945/65 wht~a t area 1.218 
Rojko (1978) ( g) wheat area 
Rojko (1978) (g) coarse grain area 
(*) Market rate of interest 
(a) Total milkfat processed by dairy factbries 
(b) Export supply 
(c) Using 25L5 
(d) Using OL5 
(e) Product d~scribed as "sheepmeat" 
(f) Total milk 
-1.43(a) 0.03 
-0.71 0.02 
-1.29 0.03 
-1.23 0.03 
-1.23 0.03 
-0.02 0.00 
-0.08 0.02 
-0.05 0.01 
-0.09 0.03 
-0.27 0.02 
0.44 0.08 
0.40 
0.90 
0.23 0.00 
0.15 
0.15 
0.372(h) 
0.40 
0.66 
(g) Aggregate supply elasticities for New Zealand and Australia 
(h) Cross price elasticity with respect to small seed (clover and 
grass) price 
0.19 
0.12 
0.17 
0.15 
0.16 
-0.02 
0.16 
0.07 
0.20 
0.15 
0.11 
0.02 
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technological change which was rapid over the early part of the 
estimation period, in the case of the Tweedie study. The elasticities 
for these sources are - 0.25, -0.45 and -0.50, respectively. The other 
two studies, Laing et ale and UNCTAD, present low elasticites at 0.02 
and 0.01 respectively. 
Only two of the studies present cross elasticities. Both Laing 
et ale and UNCTAD give cross price elasticities with respect to wool. 
The Laing et ale result for this calculation is 0.01, reflecting 
virtually no SR change in the quantity of mutton supplied with an 
increase in the price of wool. The UNCTAD result is -0.13. 
2.3.2 Long Run Elasticities 
The studies show mutton output to be inelastic over the LR 
also. Three of the LR own price elasticites for mutton are negative. 
Generally LR elasticities are more elastic than their SR counterparts, 
however this is not the case for the Court and Laing et al. studies. 
The results from Court are particularly suspect as they are highly 
negative (-0.74 and -0.94) and Court himself virtually discounts them 
due to modelling problems (Court:297-300). The Laing et al. result is 
slightly negative at -0.06, but when compared with the almost perfectly 
inelastic SR result of 0.02, one can see that there is not much 
variation between the two estimates. Reiger presents a LR elasticity 
of 0.20 and the Tweedie result is 0.12. 
The cross elasticities calculated by Laing et ale show mutton 
supply is sensitive to changes in some explanatory variables. The 
cross elasticity in respect to wool is 0.80, relecting an increase in 
breeding ewe numbers which produce both mutton and wool (and lamb). 
The other cross elasticity which shows the most significant effect in 
the LR is the price of dairy products (i.e. total milkfat in the case 
of Laing et al.). Over the LR, a one percent rise in the price of 
milkfat causes a corresponding 0.71 percent decrease in the quanity of 
mutton produced. 
2.4 Lamb 
Only Court and Laing et ale have calulated lamb supply 
elasticities. Unfortunately the time series data used in the two 
studies are not comparable as Court covers the period 1946 to 1961 and 
Laing et al. cover the period 1961 to 1981. 
2.4.1 Short Run Elasticities 
In both studies the SR effects of an increase in the price of 
lamb are small. Court has estimated elasticities of 0.09 with the 2SLS 
technique and 0.05 with the OLS technique. Laing et ale have 
estimated the elasticity at -0.06 using seemingly unrelated regression. 
Only Laing et ale has estimated cross elasticities for lamb. 
Accordingly to these elasticities, lamb shows no output response to 
changes in the prices of mutton, beef, dairy products, fertiliser or 
the market rate of interest over the SR. Lamb shows a very slight 
response to a change in the price of wool, with a SR elasticity of 
0.07. 
8. 
2.4.2 Long Run Elasticities 
As with the mutton elasticities, the LR elasticities derived by 
Court should be treated with caution. Elasticities calculated by both 
methods (2S1S and OLS) are 2.00. The LR elasticity calculated by Laing 
et al. is 0.18, showing that lamb production changes little over the 
LR. Two of the LR cross elasticities show a large change over the SR 
results. A one percent increase in the price of wool produces a 1.28 
percent increase in the quantity of lamb supplied, this due to the 
increase in the breeding ewe flock. An increase in th~ pric~ of 
milkfat causes a decline in the supply of lamb over the LR, with the 
cross price elasticity being -1.29. The other exogenous variables all 
show changes in the LR elasticities over the SR results, but changes 
are small. 
2.5 Sheep Numbers 
Evans (1983) and Laing et a1. have estimated .elasticities for 
sheep numbers. Both are recent derivations, with similar study 
periods. However different models are employed and it was impossible 
to define Evans' explanatory variables 'sheep' and 'cattle' from the 
information given, therefore it is not thought that valid comparisons 
can be made between the two. 
2.5.1 Short Run Elasticities 
Evans' own price elasticity for sheep is inelastic at 0.104. 
The cross price elasticity with respect to cattle is virtually 
perfectly inelastic at 0.078 and the cross price elasticity with 
respect to fertiliser is -0.046. Laing et al. have calulated 
livestock number elasticities for both breeding ewes and total sheep. 
The SR own price elasticities and cross elasticities are all highly 
inelastic. 
2.5.2 Long Run Elasticities 
Only Laing et al. calculates LR elasticities for sheep 
numbers. Over the LR, elasticities for breeding ewes and sheep are 
very similar. The elasticity with respect to wool is elastic at 1.10 
for both sheep categories and the elasticity .with respect to the price 
of milkfat is elastic at -1.23 for both ewes and total sheep. All 
other results are inelastic, with the elasticities with respect to the 
price of mutton and beef being slightly negative. 
2.6 Prime Beef and Manufacturing Beef 
Only Laing et a1. have calculated seperate elasticities for 
prime beef and manufacturing beef. All other sources derived 
elasticities for total beef only. 
2.6.1 Short Run Elasticities 
All 
except for 
elasticity 
SR elasticities for prime beef are perfectly inelastic 
its own price elasticity at -0.06 and the cross price 
with respect to lamb at -0.16. This latter estimate i.s not 
in accord with a priori expectations if the sign of SR own 
elasticity is correct. Maufacturing beef is more sensitive to 
changes, with an own price elasticity of 0.47 and a cross 
elasticity with respect to lamb of -0.25. Maufacturing beef also 
a slight sensitivity to the price of milkfat with the cross 
elasticity to that product being -0.17. All other cross 
elasticities are perfectly inelastic in the SR. 
Long Run Elasticities 
9 , 
price 
price 
price 
shows 
price 
price 
Elasticities over the LR also show very little movement for 
prime beef production. Prime beef's own price elasticity is slighty 
negative at -0.02 and the cross price elasticity with respect to lamb 
is -0.14. The LR own price elasticity could be expected to be 
positive. All other cross elasticities show a very slight negative 
elasticity, except for the elasticity with respect to fertiliser which 
is perfectly inelastic. Manufacturing beef has a very elastic LR own 
price elasticity at 2.71. The product also shows strong negative 
responses to 'changes in lamb price, with the cross price elasticity 
being -1.28, and changes in wool price with the cross price elasticity 
for that product being -0.69. This is the one case where input 
elasticity has the expected sign (-0.02 for prime beef output with 
respect to interest rates). 
2.7 Total Beef 
Court, Laing et al., Reiger and Tweedie have all presented 
elasticities for beef supply. Like the other products discussed, the 
Tweedie model presents elasticities for export supply only. Again the 
major failing of the Reiger elasticities is the aggregation of New 
Zealand and Australian elasticities into one figure. Additionally, the 
study period could not be identified for the Reiger study. Probl~ms in 
comparing elasticities from different references which use different 
data periods become especially acute in the case of beef cattle as the. 
nature of New Zealand beef production has changed in the last two 
decades. The production of beef cattle has become more independant and 
is less an auxiliary of the sheep industry. In the past cattle were 
used to control weeds and pasture growth. Therefore in earlier models 
(e.g. Court) the supply equation for beef is likely to be signficantly 
different than for later models (e.g. Laing et ale and Tweedie et 
al.) 
2.7.1 Short Run Elasticities 
Court and Tweedie et ale calulated negative own price 8R 
elasticities. Court found elasticities of -0.54 using 28LS and -0.30 
using OL8. Tweedie et ale derived a 8R export elasticity of -0.06. 
The only positive elasticity was calculated by Laing et al., at 0.19. 
All SR results were inelastic. Laing et al.'s cross price elasticities 
were inelastic with all being perfectly inelastic except lamb (-0.20) 
and milkfat (-0.08). 
2.7.2 Long Run Elasticities 
The 
elasticity 
pointed out 
two Court LR elasticities show a large variation. The 
derived by the 28L8 technique was -1.00 and as Court has 
this negative result is "surprising", The elasticity 
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derived with the OLS technique was 0.16. The Laing et ale result is 
the most elastic of any of the studies at 1.29, and it is significantly 
more elastic than the Laing et ale SR elasticity of 0.19. Both Reiger 
and Tweedie et ale have presented fairly elastic results at 0.40 and 
0.85 respectively. 
Botil Laing et ale and Reiger have presented LR cross 
elasticities with respect to the price of mutton. The Laing et ale 
elasticity is 0.05 (reflecting a complimentary sheep:cattle 
relationship rather than the competitive position referred to earlier) 
and the elasticity presented by Reiger is -0.10. The results should be 
compared with caution due to the Reiger elasticity including Australian 
data. Other cross elasticities calulated by Laing et ale are 
inelastic with lamb and wool cross elasticities being the most 
significant at -0.69 and -0.35 respectively. 
2.8 Beef Cattle 
As for sheep livestock numbers, Laing et ale and Evans have 
calculated elasticities for cattle. The same comments made pertaining 
to the Evans' sheep calculations apply in the case of cattle. 
2.8.1 Short Run Elasticities 
Results from both sources are inelastic, with nearly all of the 
Laing results being perfectly inelastic. The own price elasticity for 
cattle derived by Evans is 0.153, the cross price elasticity with 
respect to sheep is 0.512 and the cross price elasticity with respect 
to fertiliser is -0.141. 
2.8.2 Long Run Elasticities 
Only Laing et ale have calculated LR elasticities for beef 
cattle numbers. Two ca:tegories are presented; breeding cow numbers 
and total cattle numbers. The overall LR elasticities of the two 
classes follow a similar pattern. Cattle numbers show the most 
response to changes in beef price, with the own price elasticities for 
both categories being near 1.85. All other elasticities are inelastic 
with cross price elasticities for wool, lamb and milkfat being 
negative, indicating the tendency of the farm to go out of beef 
production when the prices of these products rise. 
2.9 Dairy 
Laing et al., Reiger, and Tweedie present elasticities for 
dairy products. 
2.9.1 Short Run Elasticities 
Laing et ale and Tweedie et ale have derived SR elasticities 
for milkfat. The Tweedie estimate is for export supply only while the 
Laing et ale figure is for total supply. Study periods are similar. 
The own price elasticity derived by Laing et ale is inelastic at 0.04 
and the Tweedie et ale result is more elastic at 0.41. All SR cross 
price elasticities presented by Laing et ale are perfectly inelastic, 
11. 
showing that the supply of milkfat in the SR is unresponsive to changes 
in the explantory variables postulated by Laing et ale 
2.9.2 Long Run Elasticities 
In addition to Laing et ale and Tweedie et al., Reiger has 
also presented LR elasticities for milk. All own price elasticities 
for milk are inelastic. The result from Tweedie et ale is the most 
elastic at 0.90 with the Laing et ale and Reiger elasticities being 
similar at 0.44 and 0.40, respectively. The Reiger elasticity is 
again, a combined New Zealand/Australian estimate. 
2.10 Dairy Cattle 
Only Laing et ale has calulated elasticities for the dairy 
cattle number. 
2.10.1 Short Run Elasticities 
In the SR changes in explanatory variables do not have much 
effect on the the numbers of milking cows. All SR elasticities except 
the own price elasticity and cross elasticities with respect to wool 
and beef are perfectly inelastic. The number of dairy cows rises by 
0.10 percent when the price of milkfat rises by one percent in the SR. 
2.10.2 Long Run Elasticities 
The LR situation with numbers of milking cows is much the same 
as in the SR. The most signifcant movement in LR elasticities is with 
the price of milkfat, where the elasticity is 0.23. 
2.11 Arable 
Rich et ale (1979), Rojko (1978) and Guise (1968) all present 
elasticities for wheat or coarse grains. Rich et ale estimates 
elasticities for wheat area in four New Zealand regions and the New 
Zealand total. Only the total is presented here. Rojko presents both 
area and yield elasticities for wheat and coarse grains. Unfortunately 
the elasticities represent an aggregate of New Zealand and Australian 
data and are therefore of limited value for this comparsion. Guise 
presents both LR and SR elasticities for wheat area in New Zealand. 
The study period is 1945 to 1965. 
2.11.1 Short Run Elasticities 
Rich et ale and Guise present SR elasticities for wheat area. 
Unfortunately the two studies' data base periods do not overlap, 
although both studies used a single equation model and the OLS 
estimation technique. Rich et ale derived an own price elasticity for 
wheat of 0.828 and Guise estimated the wheat price elasticity with 
respect to small seeds as 0.225. The price of lamb was identified by 
both studies as an explanatory variable and the cross elasticities for 
this variable were -0.590 and 0.737, respectively. Although both 
estimates are inelastic, only the Rich et ale result shows the 
12. 
expected negative sign. Only Rich et al. calculates the cross price 
elasticity with respect to wool. The result is inelastic at ~0.234. 
2.11.2 Long Run Elasticities 
Most oftheLRelasticities are presented by Rojko. Both the 
wheat and coarse grain area and production elasticities are given. All 
results are inelastic with the figures being 0.15, 0.15, 0.40 and 0.6'6 
for the own price elasticities of wheat product iou, coarse grain 
:production. wheat area and coarse grain area, respectively. Guise 
calculated the LR elasticity for wheat with respect to the 'price or 
small seed at 0.372. The only elastic result pertained to the cross 
price elasticity of fat lamb at 1.218. Both these cross price effects 
are seemingly perverse as small seeds (clover, grass and fodder seeds) 
and sheep tend to compete with wheat within a year but not necessarily 
within a rotation. 
SECTION 3 
CONCENSUS SUPPLY RESPONSE PARAMETERS 
The survey of supply response elasticities reported in Section 
2 was used as a basis for selecting a set of consensus values that 
might be suitable for medium term, policy projection purposes. No new 
estimation work was involved in this process. 
The method consisted simply of eliminating from contention, 
elasticity values that were not in accord with the a priori expectation 
of the original and present authors and then taking modal values of the 
subset of values that remained. 
The expectations were formed on the basis of standard 
production theory including the portfolio approach summarized in Laing 
et al.(1983). In accordance with this theory, own price supply 
response parameters should be positive and cross price elasticities 
with respect to input prices should be negative for annual crops and 
for all crops in the long run. Short term elastieities for crops with 
production periods greater than one year (beef cattle, sheep) could 
have the opposite signs in the short run and cross price elasticities 
for joint products (sheepmeats and wool or dairy products and 
manufacturing beef) ought to have the same sign. On this basis, the 
set of consensus values given in Table 3 was selected. 
The beef supply equation of Laing et al. creates a potential 
problem because in their estimated model, prime beef production is 
unresponsive to price and the total beef supply response comes from 
manufacturing beef output (a by-product of the dairy industry). For 
this reason it is suggested that the total beef function is used in 
place of the disaggregated relationships. 
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TABLE 3 
Consensus Value Short Run Elasticities 
DEPENDENT VARIBLE 
& REFERENCE 
Wool: 
Laing et al. (1983) 
0.00 0.00 
Mutton: 
Laing et al. 
Lamb: 
Laing et al. 
Sheep: 
Laing et al. 
Evans (1983) 
Prime Beef: 
Laing et al. 
Manufactured Beef: 
Laing et al. 
Total Beef: 
Laing & Tweedie et 
Beef Cattle: 
Laing & Evans 
Dairy: 
Laing & Tweedie 
Dairy Cattle: 
Laing et al. 
Arable: 
Rich et al. & Guise 
(*) 11arket rate of 
DATA PRODUCTION 
PERIOD DEFINITION 
1961/81 production 
sheep nos. 
1960/79 
1961/81 production 
a1.1961/81 
1960/79 
1961/81 cattle nos. 
1960/79 
1961/81 production 
1960/78 
Wool 
0.05 
0.01 
0.07 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
1961/81 milk cow nos -0.09 
1953/76 wheat area -0.234 
1945/65 
interest 
(a) Compromise between Laing et al. and Tweedie 
(b) Evans 
(c) Rich et al. and Guise 
Lamb Mutton Beef Dairy Arable Sheep Cattle Fert. MIR(*; 
0.00 0.05 0.00 0.00 
0.00 0.02 10.04 0.00 0.00 0.00 
-0.06 0.00 0.00 0.00 0.00 0.00 
-0.01 -0.02 0.03 -0.04 -0.02(b) 0.00 
0.104 0.078 
-0.16 0.00 -0.06 0.00 0.00 0.00 
-0.25 0.00 0.47 -0.17 0.00 0.00 
-0.20 0.00 0.10(a)-0.08 0.00 0.00 
0.00 0.00 0.01 0.00 -0.05(b) 0.00 
0.00 0.00 0.00 0.25(a) 0.00 0.00 
0.00 0.00 0.04 0.10 0.00 0.00 
-0.30 0.828 
et al. 
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APPENDIX 1 
SPECIFICATIONS OF SUPPLY MODELS USED IN THE STUDY. 
17. 
18. 
1. aEFERENCE : Court (1967) 
2. DEF1NITON OF PRODUCT(S): Meats- lamb, mutton and beef 
3. IJEFINl'ION OF MARKET(S): total 
4. DA'tA SOURCE: Supply data ft>r annual nul'lib~rs oflitliina!s were the 
number of ani1llais sold to & .Z. meat freezing l:Hld pte:servin8 
industry_ Meat ptices were theeotresponding -atdllld unit valttes 
5. PERtOD OF stUDY: 1946/47 to 1960/61. 
6. TYPE OF MODEL: Lagged adjust1llent rtlOdel, simultanetius model 
7. ESTlMAT10N TECHNIQUE: OLS and 29L9 
8. LENGTH OF RUN: SR and La 
L REFERENCE: Guise (1968) 
2. DEFINITON OF PROIJUCT(S): Wheat Acteage in N.Z. 
3. DEFINTION OF MARKET(S): Total 
4. DATA SOURCE: Wheat acreage'" Department of Statistits; wheat ptices ..... 
N.Z. Wheat Board 
5. PERIOD OF STUDY: 1945 to 1965 
6. TYPE OF MODEL: Distributed lag model, single equation 
7. ESTIMAtIoN TECHNIQUE: OLS 
8. LENGTH OF RUN: sa and LR 
1. REFERENCE: Johnson (1970) 
2. DEFINITION OF PRODUCT(S): National sheep numbers stratified using 
M&WBES 8 class system 
3. DEFINITION OF MARKET(S): Total 
4. DATA SOURCE: Meat and Wool Boards' Economic Service 
5. PERIOD OF STUDY: 1964 to 1968 
19. 
6. TYPE OF MODEL: Linear programming model run under parametric prices 
(high and low). 
7. ESTIMATION TECHNIQUE: 
8. LENGTH OF RUN: Medium run 
9. OTHER COMMENTS: Supply elasticities not presented in the report 
1. REFERENCE: Laing and Zwart (1983) 
2. DEFINITON OF PRODUCT(S): Animal products- wool, mutton, lamb, total 
prime beef, total manufactured beef, total beef and total milkfat 
processed by dairy factories. 
3. DEFINTION OF MARKET(S): Total 
4. DATA SOURCE: N.Z. Meat and Wool Boards' Economic Service, N.Z. 
Dairy Board and Department of Statistics annual farm surveys. 
5. PERIOD OF STUDY: 1961 to 1981 
6. TYPE OF MODEL: Simultaneous model 
7. ESTIMATION TECHNIQUE: Seemingly unrelated regression 
8. LENGTH OF RUN: SR and LR 
20. 
1. REFERENCE: Rayner (1968) 
2. DEFINITON OF PRODUCT(S): Sheep numbers by sex and age categories 
3. DEFINTION OF MARKET(S): Total 
4. DATA SOURCE: Sheep numbers- Dept. of Statistics, price data for 
wool and meat- NZM&WBES and N.Z. Meat Producers' Board 
5. PERIOD OF STUDY: 1952 to 1964 
6. TYPE OF' MODEL: Single equation 
7. ESTIMATION TECHNIQUE: OLS 
8. LENGTH OF RUN: 
9. OTHER COMMENTS: Supply elasticities are not presented in this 
report and cannot be practically derived with the information given 
in the publication. (personal communication- A. Rayner) 
1- REFERENCE: Rojko et ale (1978) and Reiger (1978) 
2. DEFINITON OF PRODUCT(S) : Mutton, beef, milk, 
coarse grain 
3. DEFINTION OF MARKET(S): 
4. DATA SOURCE: Various 
5. PERIOD OF STUDY: 
6. TYPE OF MODEL: Consensus parameter values 
7. ESTIMATION TECHNIQUE: 
8. LENGTH OF RUN: Mutton- LR 
Beef- LR 
Milk- LR 
Cheese- LR 
Wheat- LR 
Coarse Grain- LR 
cheese, wheat and 
21. 
1. REFERENCE: Woodford and Woods (1978) 
2. DEFINITON OF PRODUCT(S): Index of total livestock units (sheep and 
cattle), in which the numbers in each class (M&WBES 8 class system) 
are adjusted by their relative feed requirements= proxy for 
livestock carrying capacity. 
3. DEFINTION OF MARKET(S): total 
4. DATA SOURCE: M&WBES annual farm survey 
5. PERIOD OF STUDY: 1964 to 1975 
6. TYPE OF MODEL: Single equation 
7. ESTIMATION TECHNIQUE: 
8. LENGTH OF RUN: SR 
9. OTHER COMMENTS: Supply elasticities not presented in the report, 
not enough information given to derive them. 
1. REFERENCE: UNCTAD (1974) 
2. DEFINITON OF PRODUCT(S): Wool, mutton, wheat and coarse grain 
3. DEFINTION OF MARKET(S): Wool- total 
Mutton- total 
Wheat- total 
Coarse grain- total 
4. DATA SOURCE: Wool- Witherell (1967) 
Mutton- Singh (1972) 
Wheat- Rojko(1971) 
Coarse grain- Rojko (1971) 
5. PERIOD OF STUDY: Wool- 1948 to 1963 
Mutton- 1948 to 1964 
Wheat- 1964 to 1966 
Coarse grain- 1964 to 1966 
6. TYPE OF MODEL: Wool- simultaneous equation 
Mutton- simultaneous equation 
Wheat- "guestimate" 
Coarse grain- "guestimate" 
7. ESTIMATION TECHNIQUE: Not specified in UNCTAD reference 
8. LENGTH OF RUN: Wool- SR & LR 
Mutton- SR 
Wheat- LR 
Coarse grain- LR 
22. 
L REFERENCE: Tweedie and Spencer (1980) 
2. DEFINITON OF PRODUCT(S): Livestock production- wool, sheepmeat, 
beef and veal, wool and dairy 
3. DEFINTION OF MARKET(S): Export 
4. DATA SOURCE: NZ~WS, Department of Statistics, NZMWBES, NZWB 
5. PERIOD OF STUDY: 1960 to 1978 
6. TYPE OF' MODEL: 
7. ESTIMATION TECHNIQUE: 
8. LENGTH OF RUN: SR and LR 
1. REFERENCE: Rich and Zwart (1979) 
2. DEFINI'l'ON OF PRODUCT(S): Wheat area harvested by four major N.Z. 
wheat growing areas (North Island, Canterbury, Otago and Southland) 
and total national area. 
3. DEFINTION OF MARKET(S): Total 
4. DATA SOURCE: Wheat area harvested- N.Z. Dept. of Statistics 
Wheat price- N.Z. Wheat Board 
5. PERIOD OF STUDY: 1953 to 1976 
6. TYPE OF MODEL: Single equation 
7. ESTIMATION TECHNIQUE: OLS 
8. LENGTH OF RUN: SR 
23. 
1. REFERENCE: Evans (1983) 
2. DEFINITION OF PRODUCTS: Livestock numbers- sheep and cattle 
3. DEFINITION OF MARKETS: total 
4. DATA SOURCE: New Zealand Meat and Wool Board's Economic Service 
5. PERIOD OF STUDY: Possibly 1960 to 1979 
6. TYPE OF MODEL: Duality model, profit fuction analysis 
7. ESTIMATION TECHNIQUE: Unknown 
8. LENGTH OF RUN: SR 
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